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He has then obtained a solution for this by the methods developed by Muskhelishvili in [3] . In the above equations ^(u) is known; in most physical problems it is non-negative and satisfies the inequality
The equation (2) is deduced from (1), and therefore solutions of (1) satisfy (4). But do all solutions of (4) satisfy (1)? The working can be reversed if (2) is known, but this must now be deduced from (4). I show in this paper that (4) does not always imply the truth of (2) and that, in the most important cases, (4) has a family of solutions, of which at most two members satisfy (1).
In [1] , Chapter 2, it is proved that T(p) is regular in the /i-plane cut along (ii) Hi(p) may have simple poles at one or both of p = ± ljk, and it is bounded as p-* oo;
(iii) Hi(p) has no poles; it is bounded as p-+ oo.
3. The derivation of (2) from (4). Let
We want to find under what conditions H(p) = 0.
Since T(p) is an even function of p, so is E(/i). From the assumptions about HAß) and the analysis in the last section it follows that l,(p) is regular, apart from possible poles, in the plane cut along (0,1). Since, however, it is an even function, it must be regular in the uncut plane except, possibly, for a singularity at p = 0 and, in cases (i) and (ii) :
(i) a simple or double pole at infinity; (ii) simple poles at one or both of p = + 1/fe. In cases (ii) and (hi) E(/t) is bounded as p -> co. uniformly for ô g |arg/¿| g n -ô and hence, by (7), that in these sectors (12) ' S00->0 (M-0).
In the sector n -ô ^argpi¿n + ô, Hxi-p) is, by hypothesis, bounded as |u|->0, and hence, by (11), ~L(p) is bounded as |/i|->0. Since £(-p) =Hip), it is also bounded as | p \ -> 0 in the sector | arg/t | g ô and therefore it is bounded in the neighborhood of p = 0. Thus 2Z(p) is regular at p = 0 and (from (12)) E(0) = 0.
We can now consider our three cases: (i) l,(p) is an integral function with a simple or a double pole at infinity. Since E(/i) is even and S(0) = 0, the only possible function is 200 = Ap2, where A is an arbitrary constant. Writing A = -a2, we have From this it seems probable that (14)
is a solution of (9) but not of (1). (H(p) is the unique solution of (1) Thus (14) is a solution of (9) for all a.
(ii) zZ(p) is bounded at infinity, but may have simple poles at ± 1/fc. Since E(p) is even and 2(0) = 0, the only possible function is IMAtl1 1 -k2p2 ' In this case, on writing A = k2 -a2, 4. Conclusions. In general, it is most unsafe to solve (4) in place of (1). In the most important cases there is a family of solutions all satisfyuing the correct conditions at the origin and at infinity.
